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Comments to the author
The paper entitled “Effects of land cover change on evapotranspiration and streamﬂow of small
catchments in the Upper Xingu River Basin, Brazil” by Pinto Dias et al., combines ﬁeld measurements
tomodel simulations to further enlighten possible consequences of land use change on thewater cycle
in an area of theworld known to experience intensive agricultural expansion. The limited information
from ﬁeld experiments along with new developments in models make for an important paper that
complements previous conclusions on the impact of land cover change on runoff in the region, so far
only derived purely by models or remote sensing observations with little or no regional validation.
My understanding of the methodology is as follows:
1. Field measurements of precipitation and runoff at the farm were made, with runoff measured
exclusively in soybean and forest catchments (not pasture, nor savannah landscapes);
2. Both INLANDandAgro-IBISmodelswere validated using runoff observations and estimated from
a selection of soil moisture and soil water ﬂux modeling;
3. The most appropriate soil moisture conditions were selected based on agreement between
modeled runoff (from INLAND and Agro-IBIS) and observed runoff in soybean and forest catchments
(simulation B was selected);
4. Conclusions were drawn based on results from this runoff validated model showing differences
in the water balance (evapotranspiration (ET), sub-surface ﬂow) for soybean and forest landscapes,
but also cerrado and pasture landscapes (not included in the ﬁeld measurements of runoff).
DOI of the original article:http://dx.doi.org/10.1016/j.ejrh.2015.05.010.
2214-5818/$ – see front matter
http://dx.doi.org/10.1016/j.ejrh.2015.06.008
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My decision for major revisions stems from some missing details and further analysis of results
within the conﬁnement of the methodology and the model simulations as described in detail below.
The authors most likely already have this information at hand and, should they address the questions
and concerns listed below, could greatly improve the understanding of the processes described in the
discussion section.
General comments
Framing of the study
The introductionmakes reference tomeasurementsmade at the site and the use of soil-vegetation-
atmospheremodels (INLAND and Agro-IBIS) and their validationwith soil parameterswith the overall
goal to use the models to understand bigger land cover change effects. I am getting the sense that the
studywasmore aimed at validating the abovementionedmodels than to do extensive ﬁeld campaigns
(this does notmake thework less important in anyway). There also seems to be someoverlap between
the Hayhoe et al. (2011) measurements and results presented here. While there is a paragraph on
model use in Brazil (L-54 to 60), I ﬁnd that the introduction could beneﬁt from another paragraph
describing whichmodels have been used in the previous studies (with key results), and how different
these models are from INLAND and Agro-IBIS (or are they the same models?).
Some statistical analysis is warranted
Themain conclusions of the study are drawn from the selection of the simulations from the INLAND
and Agro-IBIS models based on the differences between observed and simulated runoff in soybean
and forest catchments. The authors then select simulation B based on results of Figure 4 with the
explanation that differences between observed and simulated runoff were the smallest despite the
large inter-catchment variability. In fact, it looks like anyone of the scenarios shown in Figure 4 could
be chosen as well, which would entail different results in Table 3. This is particularly true for soybean
whose variability in observed runoff spans 150 to 1000mm/y.
The authors should outline a more robust statistical selection of the most appropriate soil simula-
tion and include the standard error of observed runoff into the calculations of the other parameters
derived from INLAND and Agro-IBIS. Such as analysis might provide further explanation as to the
differences observed with the literature cited with respect to soybean, Cerrado and pasture ET. No
real explanation was given as to why these values were different from the literature; the ET values
might very well be the same as the literature values when considering the variability in measure-
ments expressed as standard errors. This is a key component of the work since it dictates important
conclusions drawn by the authors.
Interception and groundwater effects on ET
My understanding from the described methodology is that the INLAND and Agro-IBIS simulations
relied on the observation of runoff to select the appropriate soil moisture model (as a validation step).
This soil moisture model (B, in the text) was then selected to derive the water balance from INLAND
and Agro-IBIS tomake inferences on changes in thewater balance differences with land cover change.
My two main questions/concerns are:
1. If ET relies mostly on soil moisture conditions in the one point simulation of INLAND and Agro-
IBIS, the estimates might be conservative due to a possible missing term for the interception (and
subsequent evaporation) of precipitation. This term is actually non-negligible in tropical forests: as
pointed out by Miralles et al. (2011) evaporation from interception can be as large as 10% of precipi-
tation. Please provide some details/comments on interception and whether the calculations provide
a conservative estimate of ET.
2. If the stream discharges rely mostly on groundwater (L-46-48), I question the relationship
between annual P and ET in the model since ET might never be water limited, especially in the case of
forest or cerrado landscapes. ETmight not bewater limited in the pasture and soybean simulations due
to the shorter root systems. Please provide some additional explanation for the differences outlined
in the simulations to this respect.
Speciﬁc Comments
L-37: “Upper Xingu” - Please be speciﬁc about basins and sub-basins. So far you’ve only talked
about the Xingu Basin, do you mean to talk about the Xingu or the Upper Xingu where the Tanguro
farm is located? Figure 1 shows the Xingu River Basin in grey with the farm located South (the Upper
Xingu).
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L-78: “this region occurs” - suggestion: this region is located.
L-90: “a single crop of soybeans were planted” - typo: a single crop of soybean was planted.
L-91: “in the periods between growing season” - suggestion: remove “in the periods”.
L-113: “ArcGIS” - Please add the make (ESRI) and version used.
L-124: Explain brieﬂy what these models are (INLAND, Agro-IBIS) or refer to the next section.
L-129: “empirical equations proposed by Idso (1981)” - it would be valuable to list such equations,
either here or in a supplemental material so that the reader knows what you are referring to.
L-175: “according to thesoil texture triangle” - therearemanydifferent such triangleswithdifferent
classiﬁcations, please be speciﬁc.
L-189: “for each vegetation cover” - Please be speciﬁc about which ones you are considering. I
understand that these are for forest and soybean ﬁelds (not including pasture nor savanna) since this
is vegetation found in the catchments at the farm.
L-229–230: “the smallest differencebetweensimulateddata andmeanobserved. . .” - Please seemy
main comments on the choice of B for your land use change evaluation on precipitation partitioning.
It seems from Figure 4 that you have actually selected the soil parameters with the smallest runoff
which would be similar to making a conservative inference on land use change effects as described in
the paragraphs that follows.
L-259: I believe that a discussion on interception is warranted (included in the ET). Please refer to
my general comments.
L-261–262: Please see main comments about ET being water limited in the forest and evaporation
from interception.
L-295–301: “This is somewhat lower than measured and simulated evapotranspiration” - Please
consider the following references for more up to date results on these landscapes:
1. Biudes, M., et al. (2015) Patterns of energy exchange for tropical ecosystems across a climate
gradient in Mato Grosso, Brazil. Agricultural and Forest Meteorology 202: 112–124.
2. Rodrigues, T. et al. (2014). Seasonal variation in energy balance and canopy conductance for
a tropical savanna ecosystem in Southern Mato Grosso, Brazil. Journal of Geophysical Research -
Biogeosciences 119(1): 1–13.
3. Oliveira, P.T.S., et al. (2014). Trends in water balance components across the Brazilian Cerrado.
Water Resources Research 50(9): 7100–7114.
L-344: “were about 39%” - since this was a simulation with some errors associated with this result,
I suggest changing to “can be about 39%”.
Table 1: “B” should be “b” as shown in the header for Campbell’s exponent. L-157 has the word
“simulations” repeated. The header should also brieﬂy describe what the simulations are.
Table 3: I believe that these values represent results from simulation B, please indicate in the
header.
Figure 3: Please deﬁne CN in the caption. Also simulation b) should be labeled “B” as in the text. It
seems that the change in groundwater storage could be labeled on the graph. It appears in text (L-221)
but it isn’t clear on the graph since there is no legend referring to this important result.
L-598: “Robs” - “obs” should appear as a subscript as written previously.
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